A novel missense variant (Gln220Arg) of GNB4 encoding guanine nucleotide-binding protein, subunit beta-4 in a Japanese family with autosomal dominant motor and sensory neuropathy.
Dominant intermediate Charcot-Marie-Tooth disease F (CMTDIF) is an autosomal dominant hereditary form of Charcot-Marie-Tooth disease (CMT) caused by variations in the guanine nucleotide-binding protein, subunit beta-4 gene (GNB4). We examined two Japanese familial cases with CMT. Case 1 was a 49-year-old male whose chief complaint was slowly progressive gait disturbance and limb dysesthesia that appeared at the age of 47. On neurological examination, he showed hyporeflexia or areflexia, distal limb muscle weakness, and distal sensory impairment with lower dominancy. Nerve conduction studies demonstrated demyelinating sensorimotor neuropathy with reduced action potentials in the lower limbs. Case 2 was an 80-year-old man, Case 1's father, who reported difficulty in riding a bicycle at the age of 76. On neurological examination, he showed areflexia in the upper and lower limbs. Distal sensory impairment in the lower limbs was also observed. Nerve conduction studies revealed mainly axonal involvement. Exome sequencing identified a novel heterozygous nonsynonymous variant (NM_021629.3:c.659T > C [p.Gln220Arg]) in GNB4 exon 8, which is known to be responsible for CMT. Sanger sequencing confirmed that both patients are heterozygous for the variation, which causes an amino acid substitution, Gln220Arg, in the highly conserved region of the WD40 domain of GNB4. The frequency of this variant in the Exome Aggregation Consortium Database was 0.000008247, and we confirmed its absence in 502 Japanese control subjects. We conclude that this novel GNB4 variant is causative for CMTDIF in these patients, who represent the first record of the disease in the Japanese population.